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BED L oaae Livary LE,]J REPORT ON NEFF CANYON INVESTIGATION
i ' CONDUCTED DURING THE YEAR 1948

- By John A, Ward
' : Asst, State Engineer

»

The filing of Permanent Change Application No. a-208L and Appli-
cations No, 18056 and 18119 brought protests from certain water users
interested in the springs at Holladay, also those using the spring runoff
water of Neff Canyon.

A number of hearings were held. It was concluded that more infor-
mation on the creek and springs was needed, The State ingineer and all
others interested agreed that the writer should conduct the investigation,
Everyone concerned was very cooperative in construcling weirs, etc, The
Mt. Olympus Park, Inc., agreed to let the creek water remain in the creek
and not put it in the newly-constructed, concrete pipe line; the water was
to be allowed to run as it had previously done, o -

On May 11, 1948, the water in the 6-inch, cast-iron pipe line was
cut to 91.8 g.p.m,, or as near that as possible, This 91.8 g.p.m. was taken
into the Mt. Olympus and Taylor pipe lines and does not enter into any . of
the creek measurements, The rest of the creek water, also the Holladay
springs, was observed and very carefully measured.

The characteristics of the creek and the Holladay springs, also the
total quantity of water in acre-feet, are shown on the hydrographs and _
charts, _ - ' |o4ﬂ|

Hydrograph No. 1 represents the variation of the flow of Neff Canyon’ﬁf“*'  g
and Norths Fork during the year of 1948. The drainage area of these two . ibev? )
forks is known as Neff Canyon. In this report, however, Neff Canyon is used _
as applying only to the largest drainage area and does not include Norths ~2.27)
Fork. The weirs over which the measurements were made are located above the o
confluence and, therefore, each stream was measured separately, There is s
water in Norths Fork during the entire year, but after the spring runoff it
consists entirely of the water coming from Mt, Olympus Springs, Its rise 2:4”91' L
and fall is very rapid, but not as rapid as that of Neff Canyon, The CIF e
drainage area of Norths Fork, above the weir, is 0,86 sq, mi., while that of =.J 54 -.
Neff Canyon, above the weir, is 2,54 sn. mi. The Total quantity of water Bosii.
measured over the weir in Neff Canyon was 381.7 ac. ft. for 1948, and the
total from Norths Fork was 748.0 ac: ft., oF 5.78 times as nuch per square A~+7,% /.,
mile came from Norths Fork. ~This astonishing fact, together with the fact _ 5.
that the rise and fall of the creek flow at the weir of Neff Canyon is so =
abrupt, forces one to conclude that Neff Canyon is losing most of its water
above the weir. This is assuming, of course, that these two small drainagz
-areas receive the same amount of precipitation per unit:area during the
year,
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Hydrograph No, 2 represents the flow of the Holladay springs and is
most interesting and instructive. To a person who has studied the rise and
fall of valley springs it is difficult to believe that this is a hydrograph
of"a’valley spring and not a stream; the rise and fall of these springs is
§¢ Tapid: They commence to decrease before the first of June, which is even
before the larger creeks of this area have reached a maximum, The maximum
fIow of the Casto Spring is about 27 times greates than the minifum; which
is another characteristic of a creek and not a valley spring.




For comparison's sake, there has been obtained from Salt Lake City
water department, Hydrographs No. 3 and 4, No. 3 shows the rise and fall
of the ground-water levels obtained from a City well located at 3500 South
and 2100 East. Note how gradual and sustained the rise and fall is com-
pared to that of the Holladay springs., In this well the highest level is
reached about the first of September, and the lowest is in the middle of
April, This is also true of the Luck Spring, which is represented by the
hydrograph on the same sheet, The similarity of these two graphs is
immediately recognized, although one represents water level in the ground
and the other the flow of water from a spring., One interesting factor is.
that the maximum flow of the spring is abqgt*gaémﬁiﬂEELihajbof;ihgwgggiggg:

The recharge to the ground in the area of this well and spring
comes primarily during a short period of time when the creeks are high ir
the spring, yet the risc and fall of the Luck Spring and the City well is
very gradual and covers the entire year, There is no time when the water
level remains constant. These graphs also indicate the great storage
capacity of the valley fill of unconsolidated materials., The storage
capacity is made p0551ble only because water dees not flow rapidly through

this uficonsolidated material. The water surface must be 1ncrea51ng”h1aher
from the outlet towards the recharge areas. These valley fills havé a
great capacity to store and release water gradually.,

Hydrograph No, /, represents the flow of_&igglgwgggtqnWOod Creek,
whose maximum flow is for a very short time, and is about 24 times greater
than the minimum Ilow,—A155, the TIow of_BaaMer Pond Spring is representad
by the lower _graph. Its _gharact.erlstlcs arﬁlfferent from _that _of. the
creek The maximum flow of the spring "is only 1, 5 times .greater than the
m1n1mum flow. " Thére are very definite’ ‘indicatién’s of considerable storagz
capac1ty in the mouth of Little Cottonwood Creek, from which Beaver Pond
Spring is fed and recharged. The characterlstlcs of this spring are entire-~
ly different from those of the Holladay springs.

Now to return to the hydrographs of the Holladay sprlngs. They
have practically the same characteristics as a creek their rise and fall
is so abrupt. The maximum flow T Q&gﬁp Sprlng 1s 21,t1mes greatqg_&h@p
the minimum, The storage capacity of tbgﬂsource of these springs is no

greater than that of a eweek stream. This is not so true of 3pring Craek,

It appears to have a greater ‘storage capacity than the other two springs.
Its higher, sustained flow is due to the fact that it is lower in elevatinn
than the other two. 1Its rise and fall is just as rapid,however. Jhere is

no doubt that all three springs are fed from the same source. These springs
‘are o _the decrease before-thé first of “June, while the ground—water leveis

Tﬁhthls area_start to increase about the first of May and do not reach a

‘maximum before the first of September. Also, the Holladay springs have nons
®I the characteristics of springs that issue from unconsolidated materlal
such as the Luck and Beaver Pond Springs. The ground-water levels in the
v%;;gx+H§l92g a line extending north and south of the Holladay springs, are

at an elevation Tar below the elévation of “the springs. It is impossible
foF unconsolidated material to yield water in the manner these Holladay
springs vary, unless the unconsolidated material from beginning to end is 2s
porous as a creek chamnel, We must, therefore, look for a source of water

to supply these springs other than that which may beé stored in the unconscll-
ﬂhﬁed ‘material above the springs,

gt -



(]

There is only one other source and that is Neff Canyon itself,
which makes a very unusual and interesting hydrological study. An effort
was made to determine the total precipitation in inches that may fall in
Neff Canyon during the year. This figure was very difficult to arrive at
because measurements of the snow and its water content have not been made
in Neff Canyon. A guess could be made, but perhaps little would be gained
by it. We can, however, make comparlsons between the dralnage area and
runoff of Neff Canyon and Norths Fork, which was hrough® cut in the forepart
of this report. The conclusion is that only a sm2ll part of the precipi-

- tation falling in Neff Canyon may be measured over the weir at the "YI" as

runoff.

It appears that water does not reach the "I" Irom Neff Canyon until
the stream has reached a certain stage. It has beer stated by taos=z

acquainted in this area, tha at ther havg been yeayrs when no waters a?t ail
reached The "Y" Trom Nef: C Canyon,

From January 1 to May 4, 1948, all the water coming from Norths -

‘-Fork including the Mt. Olympus Sprlng, had been running down the b-inch,

cast—lron pipe line and the concrete pipe line. On May 4 the water was
turned from these pipe lines into the creek at a point immediately below
the Mt, Olympus Sprlng. Approximately 200 g.p.m. was left running down
the 6-inch,cast-iron pipe line until May 11, when it was cut to 91.8 g.p.m.

1 On the morning of Ma there was 2,15 sec, ft. turned into the creek over

the weir at the spring. All this water was lost within L50_fect of the
weir, As the flow increased thé water would reach farther down the creek.
The water had a difficult time getting over a little area lnown as the
"sump“ maklng only 20 t6 50 feet a day. It appeared as though all of the
water coming over the weir was actually lost in the ‘sump. The maximum flow
1ost In the sump was 37 ‘sec. ft. The next day the creek came up to

5.08 sec, ft., part of which was going over the sump and down the creek.

An estimate of that going down the creek was not made., Two days later
there was 4,32 sec, ft, in the creek, of which 2,5 sec., ft, was going past
the "Y" and down the c¢creek. The loss in the sump was about 1,82 sec. ft.

It appeared as though the sump was taking less water each day after the
maximum sump loss. ' T

On the morning of May 28 I noticed that someone, the night before,
had turned all the water from Norths Fork down the concrete pipe line,
leaving the section of the creek between Mt, Olympus Spring and the "Y" dry,
Water coming from Neff Canyon was at a maximum at this time, I turned
0.75 sec, ft, over the weir at the spring into the creek, In 20 minutes
this small stream of water ran over the sump area and it was estimated
0.60 sec, ft, entered the stream coming from Neff Canyon, This means that
approximately 0.15 sec, ft. was lost in the sump area, After the 10t% of

flow, it was noted thHat the 15§% in-the sump-again increased.

From the observations _and readings made it is considered that,
roughly Speaking, § 97,0 ac. ‘ft. of water was lost in the sump, “which 1s
1.94 per cent of the amount coming from the Holladay springs during the
entire year and 7.2 per cent of the amount _of water coming from the Holledzy
sprlngs during the same period of time,
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June, when the creck flow had decreased to about one-third of the maximum [Pt
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The loss in the creek channel, between the "Y" and the Mulholland
head gate, does not vary in the same way as the loss in the sump area.
For nine or ten months, between July 1 and April 15, the.creek channel be-
Tweern the "Y1 and Mhlholland head gate isdry. ""In this time the water that
saturated the unconsolidated materlal through which the creek winds its
way, has drained out, The next sprlng, during the months of May and June,
a large amount of water is lost in the creek until the unconsolidated
material in the bottom of the channel has again been saturated. It took
an average stream of 2,23 sec. ft, six days to reach the Mathews ‘head gate
From-the="Y", ~Aftér the channel has been saturated the loss is more or
Yess constant, varying with the temperature. When there was an average of
5,27 sec., ft., of water over the weir in Neff Canyon there was an average
loss of 0.73 sec, ft. between the weir in Neff Canyon and the Mathews head
gate., Water from Norths Fork was turned down the concrete pipe line while
these readings were being made, It was necessary to wait until the creek
was at this stage, for the weirs will not measure accurately much more than
L or 5 sec, f.. It was also necessary to use the water of Neff Canyon to
measure the loss in this section of the creek and turn Norths Fork water
down the concrete pipe line in order to eliminate the sump. The total’
quantity lost between the "Y“ and Mathews head gate has been computed to be
ESE§E}§L£¥iJQ*ac' ft.. o

During the same time when there was an average of 6,3 sec. ft. at
the Mathews head gate there was an average loss of 0,58 sec, ft. in the
channel between Mathews head gate and theﬂﬂylholleggwbggqmgete. In order
that the stream could be as large as possible and still maintain good
measuring conditions, some of this water was measured at the head of the
concrete pipe line and the rest over the weir at the Mathews head gate,
There was considered to be no loss in the concrete pipe line. The total
" loss in this lower section of the c;pekﬂwas,gomputed te be_roughly 24.0 ac,

ft, After the chamnel was saturated the loss in this section of the creck
was about constant, varying with the temperature,

' The readings to determine the loss in the creek channel were all

made early in the morning in order to reduce the loss due to evaporation.

There was not a materlal 1ncrease 1n the 1oss of these two lower

1/-(' .

Durlng_the imum flow of the creeks and springs, it was noted that
for the same few days*the“nt‘”OIympus Spring was’ ‘milky the Casto Sgdgng was
aIso-milky. ~A-scréen wis pladed in front of the Parshall flume of Dry
Creék Bpring., Within a period of two or three days, during high flow,
fibrous material had collected in front of this screen in such quantities
that it was necessary to clean it before a satisfactory reading could be

_made. This material consisted mostly of small roots and decayed leaves.
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There was actually taken from this screen many parts of oak leaves as large
as one-half inch square, The milkiness found in this water and the
presence of this fibrous material is definite proof that the water of
Holladay springs does not move through unconsolidated material of the type
brought out of Neff Canyon, but strongly suggests cavern flow.

For thirty-six hours durlng June 21 and 22 there was a stea Tk L

storm. The storm was not heavy enough to cause water to run over the ground

e
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surface, for the ground was able to absorb it as fast as it came down.
There was absolutely no runoff in the neighborhood of the Holladay springs.
* If there had been a heavy runoff the water could not have entered the Dry
Creek Spring flow ahead of the weir, yet there was a very definite increase
in the flow of Dry Creek Spring, caugaaﬁﬁﬁ this rainstorm., There was a
Tich Jarger increase in the flow of the other Two springs. In the case of
Spring Creek and Casto Spring, domestic pipe lines take out above the weirs.
As a result of the rainstorm there was no irrigation from the pipe line
and so the weirs measured the decrease in irrigation, which was an increase
over the weir, plus the increase caused by the rainstorm.

It is impossible to detect an increass in the flow of a spring
issulqg from unconsolidated material after a ralnstorm. ‘Rainstofms in " the
recharge areas sustain thé flow of such springs. The increase is so Véry
.gradual, due to the large storage capacity of the valley fill material.

The rapid increase in these Holladay springs may be accounted for if the rain
fell on a consolidated rock formation that has very little storage capacity,
and where it may be conveyed rapidly to a channel that affords very little
friction to the flow of water.

Since making these measurements it has been 1earned from those
acquainted in Neff Canyon that there are small caverns and sinks in this
area; the evidence indicates that there must be,

. JL‘{, u-
- 4he results of this 1nvest1gation definitely indicate that there is
Obd/LJJonrt sufficient precipitation and more in Neff Canyon and Norths Fork to account
e for the total flow from these canyons plus the Holladay springs. This, of
course, is based upon.the conclusion that Holladay springs are fed directly
from Neff Canyon and perhaps Norths Fork. It is possible that Norths Fork,
above and below Mt. Olympus Spring, may contribute to the flow of Holladay
springso—It-is believed that the greater part of the water coming from
jf¢/2,0¢+ ~ Mt. Olympus Spring comes from Neff Canyon. A variety of conditions could
Adree. o~ exist above the "Y", The writer did not try, and it was unnecessary, to
1§3 obtain flow readings above the present weirs in each canyon. (Further
investigation above the "Y" is not necessary at present, but would present
a very interesting study, both from a geologlcal and engineering standpoint,
This study could very well include the actual measurements of precipitation
in order that the relationship to the total runoff may be determined.)
o1 i
‘Th T)rOb\éln The reason for conducting this investigation was to determine, if
possible, the amount of water lost in the creek channel between the intake
of the concrete pipe line in each fork and the Mulholland head gate, and to
learn if this water lost contributed in any way to the flow of the Holladay
springs. The information obtained has made it necessary to divide this
section of the creek channel into two parts. The dividing line is the shdle
formation crossing the creek channel right at the "Y', at the very point
where the two streams meet. It is very possible_ tha&_tbe water lost in the
sump immediately above the shale in the Norths Fork channel contributes to
7 the Tlow of the Holladay springs. The water lost in the greek channel below
the shale-does net—contribute to the flow of the Holladay springs. The —~
water lost in this section enters the unconsolidated ‘material and turns
north of west as the ground water moves towards the,valley., The deposition
of the unconsolidated material bears out this belief. The coarsest material
of this fan lies in this direction. It would be almost impossible for

09 5(:,0 )z,e:,Y({_,.;-fzica_ co
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9 ground water from this fan to flow towards Holladay because of the presence -
¢ of large deposits of clay, The presence of this clay has caused the '

Holladay springs water to coe o ibe.grownd surface as high .in the valley

#51t 3065, otherwise, 1€ would have continued under the ground surface to
a lower part of the valley until it intercepted the normal ground-water
TevE1E,~The ground water found west and southwest of Holladay comes from
the Big Cottonwood Creek channel area immediately west of the Wasatch Fault,
It is known that water from this Big Cottonwood Creek channel area re-
charges as far north as 4500 South and Highland Drive. It is also known
that the water lost to the ground in the vicinity of Parleys Creek, Mill
Creek and Neff Creek, contribute to the ground-water supply at 3900 South
and Highland Drive, These points are known. It is probable that waters
from these two recharge sources commingle some place between the two points
on Highland Drive, This probability increases towards the west and de-
ereases towards the east in the direction of the Holladay springs. Ground
water is obtained rather readily in the Big Cottonwcod Creek area, along
Highland Drive and in the Mill Creek area, but the possibilities of obtain-
ing ground water decrease in the vicinity of Holladay. Holladay, being
between the creeks, has perhaps never been worked over by stream action.
The unconsolidated material found in this area, has, no doubt, been deposited
from Lake Bonneville and is therefore fine and somewhat impervious. Yet,
from the top of this unconsolidated material issues a large stream of water
gpproximately 200 fest above the normal ground-water level in the surround-
ing area,

As a result of this investigation I have arrived at the following

- conclusiens:
- { |
o Umrary b 1. The water that comes out of Neff Canyon, as measured just above
df‘ oy the "Y", is but a small portion of that precipitated in the canyon during

d "]dh no> the year, .

'----...,,_______.___..,-¢“'x i

2. The water freely enters a rock formation that has great flow
capacity, but very little storage capacity., The area called the sump is
the last such area in the canyon that loses an appreciable amount of water,
There may well be some of these losing areas in Norths Fork, but the water
lost is very small compared to that in Neff Canyon. .

. ‘ Jphﬂg

3. The majority of the water issuing at Mt. Olympus, comes from

Neff Canyon.

Thi ’ |
g L. The water lost into the rocks and suips above the 'Y, or shale
2 / e h 1} formation, does not contribute to_the normal ground-water supply of the

B ) valley, but does contribute to the flow of Holladay springs. Thus the Neff
Canyon and Norths Fork area @g{ﬁgg}lmggdgpgw§plgm§gggggu9§w}§gwgpllaaay

springs: -

' 5. The water lost to the creek channel below the "Y' does not
contribute to the flow of Holladay springs, but does.contribute to the
normal ground-water supply of the valley.

It is, therefore, recommended that Mt. Olymons' Permanent Change

Application No. a-208), be approved in part. The peint of diversion sheuld
be located at the "Y", in order that water may run over the sump area as i
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has in the past, and according to previous agreement signed in 1900. This,
of course, is based upon the belief that the water lost in the sump con-
tributes to the flow of the Holladay springs., It is assumed, however,
that all of the water of the Holladay springs during this period of time

is appropriated.

It is also recommended that the Mulholland Application, No. 18119,
which proposes to appropriate the water lost in the creek channel, between
the "Y" and the Mulholland head gate, be approwved,

It is also recommended that the J, Edward Taylor Application,
No. 18056, which proposes to appropriate water in Norths Fork above the
", be rejected.
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L The following tabulation and remarks may be of interest}'
o
Total Quantity Measured, in
Acre Feet
Norths Fork - 2,5' rectangular weir 78,8
Norths Fork - 6" cast iron pipe, during high flow 29.9
Total Norths Fork | 78,7 -2.2%,
Neff Canyon -~ 2,5' rectangular weir 381.7
381.7 (2,
Total from both forks (not including ,
Peterson Basin) : 1,130.4
Passing Mathews head gate _ 659,9
Passing Mulholland head gate _ 635.9
Dry Creek Spring 1,128,9 [p4%
Casto Spring (including est, 10 ac, ft. going
in pipe line above weir) 1,104.4 /8.9,
Spring Creek (including pipe line water - see
' : Chart 8) ' 2,760.9 457,
Total from springs 4,994.2
Total of springs and surface flow '
from both forks 6,124.6
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The Salt Lake City Water Department did obtain one set of readings
of the depth of snow and water content in Neff Canyon at elevations of
about 6000 feet and 6750 feet,on March 26, 1949. :

At an elevation of about 6000 feet the snow depth was 53 inches
and its water content was 19 inches, At an elevation of approximately
6750 fcet the snow depth was 64 inches and the water content was 22 inches,
Mt. Olympus has an elevation of 305%00=feot, There are only two or three
mountains in the vicinity of Brighton that are higher. The whole rim of
Noff Canyon 1s ir the neighborhood of 10,000 feet., It 18 possiblé foi the

-8 -
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Neff Canyon area to receive more precipitation than other areas along the
Wasatch front in Salt Lake County.

On March 29, 1949, the average water content of the snow in Lambs
Canyon was 19,4 inches at an elevation of 6600 feet,

No readings of watsr content are made in Big Cottonwood Canyon at
an elevation comparable with those elevations at which readings were mads in
Neff Canyon. At Silver Lake, where the elevation is 8700 fest, the average
snow depth was 97 inches and its water content was 32,7 inches. The total
precipitation at this point for the calendar year of 1948 was 45.64 inches,
and the normal precipitation at this elevation is 40.93 inches, The
normal precipitation at higher elevations is greater in this vicinity.

In the absence of more information regarding the precipitation of
Neff Canyon certainly nothing will te lost and perhaps much gained if an
average precipitation is arrived at from the readings given above.

Using a figure of 36 inches per year, and a total drainage area of
3.4 sq. mi, above the "Y", the total precipitation would amount to 6,528 ac.
ft. It is not impossible for the average reading to be as high as 42 inches
of water per year. This would result in a total precipitation of 7,616 ac,
ft.

Neff Canyon and Norths Fork are very steep and rugged areas, Thers
is very little soil or unconsolidated material in the canyons. Most of the
area the rock formation is at the surface, There is, therefore, very little
material where water may be stored. As a result, the runoff is very rapid.
The same proportions of the available water cannot be divided between
evaporation, transpiration and runoff as exists in other mountain areas,
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